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A Study on the Corner Filling
in the Drawing of the Rectangular Rod

Y. C. Kim=, Y. S. Kim(Graduate School, PNU), B. M. KIm(ERC for NSDM, PNU)

Abstract

In the present study, in order to investigate the effect of the corner filling in the drawing of the
rectangular rod from a round bar, the drawing of the square rod from a round bar has been
simulated by using rigid-plastic finite element method and artificial neural network has been
introduced to reduce the number of simulation. The experimental investigation has been also
implemented to verify the efficiency of the application of results of present and previous study.
According to the results of present and pervious study, the combination of semi-die angle gives a
great effect on the corner filling in case of the irregular shaped drawing process, but, in case of the
regular shaped drawing process, the main process variable on the comer filling is reduction in area.

Keywords : FEM(ft#844), Drawing of Rectangular Rod(Atzt#} 1), Corner Filling(2UA3),
Reduction in Area(%% 3 74 8§), Semi-die Angle(tho] ¥z}) Neural Network(4l7 %)
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Fig. 1 The exit cross-sectional shape of the die for

simulation
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Table 1 Drawing process conditions of rectangular

section for simulation

Die exit . N
Die radius

R
(mm)

Friction
factor

Bearing
length
(mm)

Rectangular corner radius

ratio r
m

(mm)
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Table 2 The condition of TFE-simulation and the
input data of neural network.
(a) 20% Reduction in area

Neural network(Input data)

Input layer Qutput layer
Trial no. a a2 |under-filling area| Drawing stress
{degree) | (degree) (%) (N/mm?)
1 5 5 1.49 318.49
2 10 10 1.03 275.17
3 15 15 0.64 282.37
4 20 20 122 324.38
5 25 25 1.57 364.32

(b) 25% Reduction in area

Neural network(Input data)

Input layer Qutput layer
Trial ol @ @2 |under—filling area| Drawing stress
(degree) | (degree) (%) (N/mm®)
1 5 5 0.72 337.02
2 10 10 021 331.24
3 15 15 0.42 346.18
4 20 20 0.81 386.60
5 25 25 1.10 410.70

old AF[s1%h wlmskel, Azt AL TA
A%, thol Wztnt wEd agol UM

of B 9% FUE AL ¢ 4 Yok AW

grh the] wzte] gl o

A
due ToE AL 2 + Aok

0
3
-
~ ol
..E H
: P 5
E
BN
L \
@ m: 7
£ » . /
E o6 N /
L
F R \y/
§ EH
an
2 1.
ad
-
1m0
5 3 ] 13 E] E3
ay2a, (degres)

—— Neural network
® Training data

(a) Reduction in area, 20%

o0
o
<3
~
T w
£ o
PE
o
£ o
£ o 5\
& ou
g \
B
2
= N
w2
oo
3 o W ® = ®
@q=ay (degree}

e Training data
(b) Reduction in area, 25%

Fig. 2 Outputs of neural network using test data in

drawing process
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(a) Rectangular ratio = 1.0 (b) Rectangular ratio = 15
Fig. 3 The exit cross—sectional shape of the die for

experiment
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(a) RA. = 30%, a =15

Fig. 4 Intermediate cross-section for the drawing of

(b) RA. = 40%, « = 15

the square rod from a round bar
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Fig. 5 Intermediate cross—section for the drawing of

(c) RA. = 40, o)

the rectangular rod from a round bar
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